The dependence of the wetting angle of pure Zn (99.9%) and Zn-Mo-Al-Mg (Serbian bronze) of compressed Co-W powder on the temperature in an atmosphere of pure He (grade A) was studied using the large "lying" drop. Wetting angle was measured in the CorelDraw x12 software environment. Found: 1) With an increase in temperature, the wetting angle decreases slightly. This is because the melt drop does not spread over the surface of the substrate but is impregnated into the substrate; 2) Zn additives reduce the wetting angle. A repeated study of the wetting angle of the samples showed that in the case of pure zinc, the results of the two experiments are in good agreement, and in the case of the "Serbian bronze" the results differ by 9 degrees, which is associated with the concentration and porosity of the substrate.
INTRODUCTION
The addition of various elements to the zinc melt leads to a change in its properties. Thus, with the introduction of aluminum, the parameters of the galvanizing process are improved: the fluidity of the zinc melt increases, the alloys have good ductility. The zinc melt containing an additive of aluminum is much less oxidized, since a protective film of Al2O3 is formed on its surface, which, interacting with ZnO, protects the melt from oxidation. Molybdenum is added to Zn-Al alloys, which are highly susceptible to corrosion to metallic substances in order to improve the strength properties, as well as to improve the strength and increase the resistance to hydrogen embrittlement. Magnesium is introduced into the zinc melt (in small amounts up to 0.3%) in order to avoid intergranular corrosion in the presence of residual impurities of lead, tin and cadmium. However, at high concentrations, magnesium reduces fluidity and leads to cracking.
Comprehensive studies of the physical properties of zinc with the addition of aluminum and other elements are of undoubted interest from both scientific and practical points of view. Zinc-aluminum alloys have several advantages: they are relatively inexpensive; at small energy costs it is easily processed without environmental pollution; find wide practical application as a metal-anode of zinc-air electric batteries, new hybrid materials [1, 2] .
The work [3] presents the results of studying the phase alloy, the structure of grains and subgrains, as well as the microscopic strength of rapidly crystallized Zn-Al alloys, obtained by the method of one-sided cooling. In this work, alloys with Al additives from 0.25-12 at. % obtained by fusing components of not less than 99.99 in quartz capsules. The study of the surface morphology of rapidly crystallized Zn-Al alloys showed that the side closest to the mold consists of cells of a predominantly hexagonal type, which were also observed in a smaller version on the smooth side of the film. The sizes of these formations ranged from 0.5 to 3 microns. It should be noted that in the case of films of pure Zn, cellular structures were not found. [5] It is interesting to note that there is a significant hardening of the material in Zn-Al alloys enriched with aluminum. Thus, in [4] , an attempt was made to substantiate this phenomenon within the framework of a general theory using the example of Al-18.5 at. % Zn.
М The addition of various elements to the Zn-Al alloy changes the morphology, structure, spatial location and size of the precipitates (embryos). For example, the introduction of Mg into the melt improves the wear resistance of Al-Zn alloys and the corrosion resistance of the Al-Zn alloy coating during hot dip galvanizing.
At present, alloys of iron group metals, co-precipitated with tungsten, Co-W [7] , which are promising for industrial use as thermo-wear-resistant magnetic-hard materials [8, 9] with high microhardness, are of great interest. Such alloys can be an alternative to chromium coatings [10] [11] [12] [13] .
The effect of cobolt additives on the strength characteristics and mechanical properties of tungsten carbide-based ceramics in [14] . It is noted that these dependencies have opposite trends.
Zn-4% Al alloy and systems based on it [15] are traditional cast alloys, since they have high fusibility, easy finishing, good mechanical properties, and are not susceptible to intergranular corrosion. The microstructure of such alloys usually consists of areas occupied by a solid solution of Zn-Al, surrounded by a eutectic structure. It should be noted that the eutectic alloy Zn-5% Al in practice is most often not used due to its extreme fragility.
II. RESULTS
All experiments were conducted on a vacuum unit (Fig. 2. ) described in detail in [5] . Figure 2 shows a diagram of the subcolumn device of the experimental setup. Graph 3 shows the polytherm of the wetting angle of pure zinc compressed Co-W powder. The graph shows that the wetting angle varies slightly, i.e. Zinc does not wet this substrate. This is because there is an oxide film on the surface of zinc, since zinc is well susceptible to oxidation. The wetting angle is influenced by the fact that the substrate is a pressed powder. And we assume that a drop of the sample under study does not spread over the surface but is impregnated into the depth of the substrate. This is confirmed by the fact that traces of impregnation are found in the transverse section of the sample. For the studied samples, we repeated the result 2 times. In the case of pure zinc, the result of both experiments coincides well with each other, the difference between which is 2 degrees. In Figure 4 in the case of Serbian bronze, there is a slightly varying wetting angle, but the results of the two experiments differ sharply from each other. This may depend mainly on the substrate. Substrates may have different concentrations. Also important is the porosity of the surface. Figure 5 shows the final schedule. It is shown that additives to zinc reduce the wetting angle. Zn (обмер 1) Θ=150,5-0,001*Т 2
Zn (обмер 2) Θ=148,9-0,009*Т 3
Zn-Mo-Al-Mg (обмер 1) Θ=139,1-0,004*Т 4
Zn-Mo-Al-Mg (обмер 2)
Θ=130,1-0,001*Т
III. CONCLUSION
Using a droplet method in a helium atmosphere using the CorelDraw x12 software package, we obtained polyterms of the wetting angle of a substrate made of compressed Co-W with pure zinc and industrial zinc alloy with small admixtures of molybdenum, aluminum and magnesium in the temperature range from the melting point to ~ 8000С. Equations for the wetting angle by the least squares method are obtained.
It was found that this substrate is not wetted in any of the studied cases.
Based on the analysis of literature data in the zinc-aluminum and zinc-aluminum-metal system, the need for more intensive study of the wetting angle, which are widely used due to the unique combination of properties, has been established.
